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IRRIGATION AND MANURING STUDIES II 
BY F. S. HARRIS AND D. W. PITTMAN . 
I. INTRODUCTION 
'l"he present bulletin describes the results of an experiment on 
the irrigation and manuring of corn for the six years from 1911 
to 1916, inclusive. The first three years' results of this experi..: 
ment have already been published as Bulletin No. 133 of this 
Station. .J?esides the material discussed in that publication the 
present bulletin contains data on the composition of corn here 
presented for the first time. 
As described jn the previous bulletin, the experiment was 
conducted at the Greenville Experimental Farm, two miles north 
of Logan, Utah, on a clay loam soil that is very u~iform to a 
depth of m'ore than ten feet. 
Figure 1 show the arrangement of the plats and the t reat-
ments received. There were 12 plats unmanured,. 12 receiving 
manure at the rate of 5 tons to the acre, and 12 manured at the 
rate of 15 tons to the acre. Duplicate plats in each of these serie 
received the ·following amounts of irrigation water, r espectively: 
none, 5 inches, 10 inches, 20 inches, 30 inches, and ' 40 inche, 
This gave 6 plats altogether for each amount of irrigation. 
, 'l1he plats were 7 feet wide and 24 feet long, with 4 feet of 
space between. Two rows of Dakota Sunshine corn were planted 
on each plat. The land was plowed in the fall , except in 1912 
when it was left until spring on account of weather condition ', 
Mixed horse and cow manure, fairly well rotted, was added to t he 
manured plats in the early spring as required by the exper iment, 
and later disked or plowed into the land. 
The water was distributed through wooden flumes and ap-
plied as follows: 
5 Tons Manure 
No Ma.nu r Q. i5 Tons Ma. nur"e 
Figure 1. 
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For plats receiving 5 inches 2V2 inches each at the begin-
,ning of tasseling and at the roasting ear stage of the corn. 
For plats receiving 10 inches, 5 inches each at the above two 
stages. 
For plats receiving 20 inches, 5 inches each when plants were 
12 inches high, at beginni,ng of tassel, at bloom, and at roasting 
ear stage. 
For plats receiving 30 inches', 5 inches each when plants were 
12 inches high, ten days later, at beginning of tassel, at bloom, at 
roasting ear stage, and ten days later. 
For plats receiving 40 inches, applications begun when the 
plants were 12 inches high and 5 inches were applied each week 
until all the water was applied. 
The precipitation during 'the experiment was as follows: 
TABLE I. Precipitation Record During the Years of the Ex-
periment 
1910 1911 1912 1913 1914 1915 Aver-
Month 1911 1912 1913 1914 1915 1916 age. 
October ........... __ ........ __ . 1.73 1.14 3.04 2.14 2.21 .05 1.72 
November ................ _- .87 1.70 2.40 1.84 .00 1.37 1.36 
December ... ...... .... ... __ . 1.45 .71 .35 .88 .55 .78 .79 
January .................. -- . 5.76 .95 .69 3.80 1.06 2.34 2.43 
February ..... _-..... -_ ... - 1.46 .93 .92 1.40 1.32 2.63 1.44 
March ...................... _- --- 2:72 2.02 3.09 1.73 .59 1.99 2.02 
April. ... -........................... 1.48 2.25 1.65 2.30 1.94 1.45 1.85 
May .-_ ................... _--_. __ .... 1.77 2.22 1.25 .55 3.28 .91 1.66 
June ...... __ ....... _- _ .... __ ........... .29 .91 2.10 3.15 1.12 .83 1.40 
July ................................. .12 1.98 1.27 1.98 .22 .28 .98 
August ............ ...... _-_ ... .00 1.31 .14 .05 .00 .12 .27 
, September ... _- ---..... ..... 1.92 .54 1.47 1.51 3.44 .10 1.50 
--
Total ....................... .19.57 16.66 18.37 21.33 15.73 12.85 17.42 
II. E'FFECT OF IRRIGATION AND MANURE ON YIELD OF 
GRAIN AND STOVER 
Table II indicates the effect of irrigation water and manure 
on the yield of ear grain and of stover. The same results are also 
given graphically in Figures 2 and 3. 
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TABLE II. Yield of Corn Grain and Stover with Different 
Quantities of Irrigation Water and Manure. Average of Six 
Year 's Results. 
Irrigation 
Water 
Applied. Grain, Bushels per Acre. Stover, Ton s per Acre. 
No 5 tons 15 tons Aver- No 5 tons 15 tons A ver-
Inches Manure Manure Manure age. Manure Manure Manure age. 
None 51.9 73.3 75.9 67.0 2.111 3.254 3.921 3.095 
5 61.0 86.1 91.4 79.5 2.325 3.776 4.4 5 3.529 
10 59.7 83.0 92.5 78.4 2.556 3.728 4.252 3.513 
20 67.6 87.7 99.1 84.8 2.814 4_037 4. 55 3.902 
30 63.1 90.4 95.7 83.1 2.859 4.198 4.773 3.943 
-40 63 .9 83.8 90.0 79.2 2.878 4.073 4.501 3.817 
Average 61.2 84.0 90.8 7 .7 2.590 3.844 4.465 3.633 
These show the highest yield of grain -with an irrigation of 20 -
inches; more than thi quantity of water decreased the yield, and 
with as much as 40 mches of water ther e ,vas slightly les grain 
than with 5 inche. A omewhat hjO'her yield of stover was ob-
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f { fe. I r c 0 manure on 'lIe Id r o qro/n an s over. 
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..I!' igUle ~. 
tained with 30 than with 20 inches ·of water, but the yield was 
decreased with 40 inches. The average of six years' work shows 
that water applied in excess of 20 inches to corn was not only 
w~sted, but was positively injurious ,to the yield of grain. The 
extra stover produced by 30 inches {)f water is not sufficient to 
make up for the decrease in gr.ain yield. . It is noticeable that 
between the 5 and' lO-inch irrigations, each of which received 2 
applications but of different amounts, the advantage lies with the 
smaller applications. . 
The yield of both grain and stover was decidedly increased 
by manure, the sto~er showing the effect considerably more · than 
the grain. The increase was much greater for each ton of ma~ 
nure with the 5-ton than with the l 5-ton application. It must be 
. remembered in .this connection that the manure was applied every 
year, which would make a total of 90 tons to the acre applied dur-
ing the six years, to the l5-ton plats. 
Figure 4 shows the relative yield of grain and stover that 
would be produced when 40 acre-inches of water were applied to 
1, 2, 4, and 8 acres of land. It will be n'oted that the yield in-
creased as the area to which the water was applied increased. 
IRRIGATION AND MANURING STUDIES II 7 . 
This is because the natural precipitation produc'es a large propor-
tion of the yields, and by using the larger area a greater total 
quantity of precipitation can be utilized. 
fo 1() ocre-Increase In .!Iie1d 
inches of water ()yer d/fferenl areas . 
r-------------------------~-------------- . ~ 
--~-----I t.. 
~ 
~ 
"-~ 
t::l 
c..., 
c:: 
',+----.......,.1 ~ 
~ I . • fIJ I! OYer 
~ fIJ' '0 a cre s ~ o~r ~ ~ 2 acres. ~ 
'> jIJ Il oJl'er ~ 
~ / acre. <..> ~---------------------------~ .~ 
Figure 4. 
To m.ake plain the relative value of the different applica-
tions of water Table III, showing the value of the crop produced 
. by each acre-inch of water, has been calculated. The value of the 
TABLE III. Value of Irrigation Water for Each Acre-Inch With 
Different Applications. Average' of 6 years . . Corn Valued ' 
at ,72V2 Cents a Bushel. Stover Valued at $1.00 a Ton. 
5-in. App. 10-in. App. 20-in. App. 30-in. App. 40-in. App. 
~ Ear Ear Ear Ear 
Corn Stover Corn Stover Corn Stover Corn Stover Corn Stover 
Bu. Tons Bu. Tons Bu. Tons Bu. Tons Bu. Tons 
Average yieldwTth 
irrigation ...... ~ ......... 79.5 3.528 78.4 3.512 84.8 3.902 83.1 3.943 79.2 3.818 
Average yield with-
out irrigation ...... 67.0 3.081 67.0 3.081 67.0 3.081 67.0 3.081 67.0 3.081 
Average increase 
due to irrigation .. 12.5 0.447 11.4 0.431 17.8 O. 21 16.1 0.862 12.2 . 0.737 
Average value of 
increase ................ $9.06 $0.45 $8.27 $0.43 $12.91 $0.82 $11.67 $0.86 $8.85 $0.74 
Value of water 
per acre-inch .. ...... $1.81 $0.09 $0.83 $0.04 $0.65 $0.04 ,$0.39 $0.03 $0.22 $0.07 
Total value per 
acre-inch ................ $1.90 $0 .87 $0.69 $0.42 $0.24 
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water decreased from $1.90 per acre-i.nch with the 5-inch irriga-
tion to 24 cents with the 40-inch. Where water is very scarce and 
land plentiful, economy would certainly favor the use of the small 
amount of irrigation water. 
The value of manure when applied in different quantities is 
shown in 'rable IV. One ton of manure is seen to have a value of 
$3.57 when applied at the rate of 5 tons and $1.56 when applied 
at the rate of 15 tons to the acre. It must be remembered, how-
ever, that the net value would be somewhat less than these 
amoun is since the cost of handling. the larger crop is higher than 
that of the smaller. 11hese figures plainly show the necessity of 
very carefully saving farm manure. It gives large returns even 
when applied every year in relatively large quanti ties. 
TABLE IV. Value of Manure With Different Applications, Av-
erage of 6 Years. Corn Valued at 72V2 Cents a Bushel and 
Stover Valued at $1.00 a Ton. 
Ear 
5 Tons 
Applied. 
15 rrons 
Applied. 
Ear Stover Corn Corn Stover 
(Bush.) (Tons) (Bush.) "( Tons ) 
Average yield with manure ...... 84.1 3.845 90.7 4.465 
Average yield without manure 61.2 2.583 61.2 2.583 
Increase due to manure _ ............. 22.9 1.262 29.5 1.882 
Value of increase ................................. $16.60 $1.26 $21.39 $1.88 
Value of manure per ton ............... $ 3.32 $0.25 $1.43 $0.13 
Total value of manure per ton $3.57 $1.56 
III. EFFECT OF TREATMENT ON THE DIFFERENT PARTS 
OF THE PLANT 
Figures 5, 6, 7, · 8, 9, and 10 show the summaries of the ef-
fect of irrigation and manure on the yield of shelled grain, cobs, 
husks, stalks, leaves, and percentage of each of the plant parts 
respectively. 
An examination of these figures brings out a number of in-
teresting relations. The greatest yield of grains, cobs, and leaves 
was produced with 20 inches of water; while for stalks the yield 
was highest with 30 inches, and for husks with 40 inches of water. 
The yield of all these plant parts was decidedly increased 
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0..i [({eefs of freo/me n fs on le/d of she /led corn 
0' ) " If)" .2IJ" JO" 1ft 0 5T /0 T 
E ffeef of {rrl lion - ofn}onl1r~ 
Figure fl. 
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Figure 6. 
10 BULLETIN NO. 154 
En' \ 1 t (At ec 0 re m~Y\ \ on \\\~ \0. ,h ~ 0 u.s s 
0" 5" 10" 1.0 '/ 30" 
-to' 0 5T '5T 
'500 I-- I--- I--- f- I-- I-- f--
75 0 
-- I--- f--~ I-- I--- f- f-
'-- '-- '-- '-- '-- '-- "---
Elttct ot ' r1" ~o.' '0)'\ - ot m (). Y\ ~,.~ 
Figure 7. 
Effect oJ treo.tm~Y\ts on ,:\\ e\d. of S\ Q\\\ S 
0" s" to' 20' 30'" 4 0n 0 5T fST 
4-000 I-- I--
3000 
I---- ~ 
;'000 
I-- I-- f- I--
' 00 0 
f- f- I-- I-- f--- f--
EH€cl oj 'n·Y' '\ ,~o.\\ oY\. - 0.1 mQ..n~~~ 
~ _______________________________________________ J 
F igu re 8. 
IRRIGATION AND MANURING STUDIES II 11 
o· 5" 10" ZO ~ 30· 4°' 0 ST.- 1ST. 
1500 I-- ~ I-- I-- ~ ~ 
750 
I-'- I-- - ~ 
'--- ~ -
E11et \ ()~ :H'r- -, gC\.\:\O'i\ - O~ m<>-'''\l.r~ 
Figure 9. 
[ffecf of freafmeni"on 
Effect of Irn oflon of manure-
II Grain - ~ Cob ~Lea ve5 IIIID Husks ~ 0toiA 
12 BULLETIN NO. 154 
by manure but not all in the arne proportion. Figure 10 brings 
out clearly the variation in the plant parts due to. water and 
manure. For example, the relative amount of grain increased 
gradually with the water up to 20 inches, after which it decreased. 
The amount of grain in proportion to the other plant parts was 
lightly decreased by manure while the proportion of stalks was 
very decidedly increased. Figure 11 shows that neither the size of 
k rnel nor the weight of a mea ured bushel of grain was great-
ly affected by the irrigation treatments. The manure, however, 
increased both the weight of the individual kernels. and of ' a 
bu h el of grain. 
flfecf of Ire 0 1m en/ 017 welghl of /tltltJ kernels ond I btJ of 17 
O' 5 
-kernels ~ grain 
Figure 11. 
IV. EFFECT OF TRE'ATMENT ON PLANT MEASURE-
MENTS 
The average effect of irrigation water and manure on the 
height of corn plants is brought out in Figure 12. It will be noted 
that the height increased with increased irrigation up to 30 inches 
then lowered for 40 inches. The unmanured corn was decidedly 
shorter than that receiving manure, but 5 tons of manure gave a 
slightly higher stalk growth on the average than 15 tons. 
Table V shows how the length of ears is affected by treat-
ment. The longest ears were produced with no manure and with 
30 inches of water. 
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Figure 12. 
TABLE V. Effect of Irrigation Water and Manure on Length 
of Ears in Inches. Average of 6 Years. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 8.1 7.3 7.4 7.6 
5 7.8 .0 .0 7.9 
10 8.3 7.8 . 7.7 7.9 
20 8.1 7.8 7.9 7.9 
30 8.7 8.2 7.9 8.3 
40 8.3 8.0 7.7 8.0 
Average 8.2 7.8 7.8 7.9 
The longest leaves are shown by Table VI to have been pro-
duced with 30 inches of water. Manure rather decidedly in-
creased the length of leaves. 
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TABLE VI. Effect of Irrigation Water and ~anure on Length 
of Leaves in Inches. Average of 6 Years. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure , Average. 
.0 20.3 21.4 21.8 21.2 
5 19.4 21.6 21.9 21.0 
10 19.9 21.6 22.1 21.2 
20 21.3 22.6 22.5 22.1 
30 21.7 22.2 22.9 22.3 
40 21.9 22.1 22.7 22.2 ' 
Average 20.7 21.9 22.3 21.6 
It will be noted from Table VII that the width of leaves was 
increased by the same factors as· the length. 
TABLE' VII. Effect of Irrigation Water and Manure on the 
Width of Leaves in Inches. Average of 6 Years. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 2.7 2.9 3.0 2.9 
5 2.6 . 2.9 2.9 2.8 
10 2.7 2.8 3.1 2.9 
20 2.8 2.9 3.1 2.9 
30 2.9 2.9 3.1 3.0 
40 2.9 2.9 3.0 2.9 
Average 2.8 2.9 3.0 2.9 
V. NUMBER OF STALKS, LEAVES, EARS, AND TASSEL 
BRANCHES 
The average numb'er of stalks per plat for the various treat-
ments is given in Table VIII. After the plants were up they were 
thinned to the same number in each plat and the' difference that 
is obser:ved is due to tillering. It will be noted that the irrigation 
water did not greatly effect the number of stalks. This iog .probably 
because most of the water was .added too late to affect tillering of 
the plants. The manure, on the other hand, greately effected the 
tillering, since it was in the soil at the time the crop was planted. 
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TABLE VIII. . Effect of Irrigation Water and Manure on Number 
of Stalks ,per Plat. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 52 64 69 62 
5 57 · 64 71 64 
10 50 66 70 62 
20 54 64 70 63 
30 50 63 6.7 60 
40 54 62 65 60 
Average 53 64 69 62 
The number of leaves on each stalk is shown by Table IX 
to be effected by both manure · and irrigation water. Above a 
certain amount of either, there was a reduction in the number of 
leaves. 
TABLE IX. Effect of Irrigation Water and Manure on Number 
of Leaves Per 'Stalk. 
Water 
Applied~ No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 9.7 10) 10.1 10.0 
5 9.5 10.2 10.3 10.0 
10 9.7 10.2 10.3 . 10.1 
20 9.5 10.3 10.0 9.9 
30 9.5 10.1 9.9 9.8 
40 9.3 9.9 9.7 9.6 
Average 9.5 10.1 10.0 9.9 
The number of ears produced to the plat is shown by rrable 
X to increase w.ith each manuring and also with the water ap-
plied up to 2e inches. It will be found on comparing this table 
with figures 2 and 3 that the number of ears followed very close-
ly the yield of grain. 
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TABLE X. Effect of Irrigation Water and Manure on Number 
of Ears per Plat. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 57 67 72 65 
5 63 73 81 72 . 
10 57 73 79 70 
20 64 76 82 74 
30 58 73 78 70 
40 60 74 74 69 
Average 60 73 78 70 
The average number of branches to each tassel as affected by 
the treatments is given in Table XI. This table bears out the 
ea~lier reports* of the work wherein it was shown that the tassels 
of corn, or the pollen producing organs, are influenced by the 
same factors that effect grain production. 
TABLE XI. Effect of Irrigation Water and Manure on Number 
of Branches per Tassel. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 14.5 18.5 18.9 17.3 
5 14.5 18.2 19.7 17.5 
10 14.1 18.6 19.4 17.4 
20 14.5 17.9 18.9 17.1 
30 14.6 17.9 18.9 17.1 
40 14.9 17.7 18.7 17.1 
Average 14.5 18.1 19.1 17.2 
VI. NITROGEN, PHOSPHORUS, CALCIUM, AND MAG-
NE'SIUM CONTENT OF THE GRAIN 
In order to determine the effect of irrigation water and 
manure on the nitrogen and some of the ash constituents of corn, 
the grain from all plats for 5 years including 191J to 1915' was 
analyzed as follows: 
---
*Science' U. S. Vol. 40 pp. 215-216 (Aug. 7, 1914), also Utah Station 
Bulletin No. 133, p. 411 . 
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The nitrogen was determined by the official Gunning 
Kjeldahl method. The other elements were determined by burn-
ing 10 grams (dry basis) of the sainiple to a white or nearly 
white ash in the electric furnace and taking up with aqua regia. 
The phosphorus and calcium were determined by the official 
. volumetric methods. The magnesium was precipitated as in the 
official method, the precipitate carefully washed, dissolved in 
standard hydrochloric acid solution and the excess of acid de-
termined by titration with a standard alkali solution, using 
methyl orange as indicator. 
'rhe average moisture content · of the grain was 10.61 per cent 
and it varied but little with the different treatments. The de-
terminations are all expressed on the basis of dry weight. 
TABLE XII. Effect of Irrigation Water and Manure on Nitro-
gen Content of Corn Kernels Expressed as Per Cent Nitro-
gen. Average of 5 Years. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 1.923 1.935 1.984 1.947 
5 1.881 1.918 1.960 1.920 
10 1.899 1.918 1.929 1.915 
20 1.901 1:897 1.933 1.910 
30 1.909 1.916 1.940 1.922 
40 1.944 1.918 1.96'8 1.943 
Average 1.910 1.917 l.952 1.926 
'rable XII and Figure 13 give the effect of the treatments on 
the per cent nitrogen in the grain. They show that on the aver-
.age the per cent nitrogen gradually decreased with the increase 
in moisture up to 20 inches-the amount giving the highest yield-
then increased until that receiving 40 inches of water was nearly 
as high as that receiving no water. The' percentage nitrogen in-
creased with the application of manure even though the manured 
plats gave considerably higher yields than the unmanured. 
The effects of the treatments on the tota:! nitrogen ex-
pressed in pounds to the acre is brought out in Table XIII. In 
the irrigation treatments the highest nitrogen yield was with 2r 
inches of water, although this irrigation produced less nitrogen 
in proportion to the crop yield than the other treatments. 
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Figure 13. 
With the manuring treatm.ents the increase in nitrogen due 
to manure was much greater than the increase in crop yield. The 
plats receiving 15 tons of manure to the acre produced nearly 
twice as much nitrogen as the unmanured plats. 
TABLE XIII. Effect of Irrigation Water and Manure on Total 
Nitrogen Produced, Expressed as Pounds of Nitrogen Per 
Acre. Average of 5 Years. , 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average. 
0 33.007 49.575 54.580 45.712 
5 36.689 54.865 65.807 52.454 
10 '39.204 53.076 - 63.914 52.065 
20 42.938 60.699 71.459 ' 58.365 
30 37.026 59.921 68.218 55.046 
40 40.838 57.250 62.825 53.646 
Average 38.297 55.902 , 64.458 52.894 
\ IRRIGATION AND MANURING STUDIES II 19 
Tables XIV and Figure 14 show the percentage p.hosphorus 
in the corn kernels as effected by irrigation and manure. The 
5-inch, the 30-inch, and the 40-inch irrigations ali gave the same 
average phosphorus content, while the grain produced with 
medium and no ir rigation was lower in phosphorus. The reason 
'for this irregular ity is not altogether clear. The increase in phos-
phorus due t o manure is regular and marked. 
TABLE XIV. Effect of Irrigation Water and Manure on Phos-
phorus Content of Corn ' Kernels, Expressed as Per Cent 
P 20 5' Average for 5 Years. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average . . 
0 .90 .87 .90 .89 
5 .91 .93 1.00 .95 
10 .86 .90 .97 .91 
20 .89 .89 .94 .91 
30 .87 .93 1.04 .95 
40 .87 .95 1.02 .95 
Average .88 .91 .98 .92 
/ 
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Table XV gives the calcium and Table XVI the magnesium 
content of the grain. There seems to be no marked and consist-
ent effect of the treatment on either one of these elements. The 
plats receiving medium manure are slightly lower in calcium and 
slightly higher in magnesium than the other treatments. 
TABLE XV. Effect of Irrigation Water and Manure on Cal-
cium Content of Corn Kernels, Expressed as Per Cent CaO. 
Average for 5 Years. 
Water 
Applied. 
Inches 
o 
5 
10 
20 
30 
40 
Average 
TABLE XVI. 
No 
Manure 
.019 
.019 
.016 
.016 . 
.018 
.017 
.017 
5 tons 
Manure 
.015 
.014 
.014 
.014 
.016 
.016 
.015 
Effect of Irrigation Water 
15 tons 
Manure 
.018 
.019 
.017 
.017 
Average. 
.017 
.017 
.016 
.016 
.017 .017 
.014 .016 
.017 .016 
and Manure on Mag-
nesium Content of Corn Kernels, Expressed as Per Cent 
MgO. Average for 5 Years. 
Water 
Applied. No 5 tons 15 tons 
Inches Manure Manure Manure Average . 
0 . 30 .33 .31 .31 
5 .29 .31 .30 .30 
10 .28 .32 .28 .29 
20 .30 .32 .28 .30 
30 .31 .30 .28 .30 
40 .31 .31 .28 .30 
Average. .30 .32 .29 .30 
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SUMMARY 
1. This bulletin reports 6 years' results on the irrigation and. i 
"manuring of corn. i ; 
2. The highest yield of grain was obtained with 20 inches 
of water and the highest yield of stover with 30 inches. 
3. Where as much as 40 inches of water was applied, the 
yield of crop was decidedly decreased. The extra water was not 
only wasted, but the time used in applying it was lost and the 
fertility of the land injured. 
4. The value of an acre-inch of water was found to be about 
as follows when different quantities were applied: For 5 inches, 
$1.90; "for 10 inches, 87 cents;' for 20 inches, 69 cents; for 30 
inches, 42 cents; and for 40 inches, 24 cents for each acre-inch. 
5. Manure, when applied at the rate of 5 tons to the acre, 
increased the value of the crop by $3,57 for each ton of manure; 
and when applied at the rate of 15 tons to the acre, it increased 
the crop by $1,56 for each ton. 
6. The effect of irrigation and manure on the relative quan-
tity and size of the various plant parts is reported in detail. 
7. The nitrogen content of the grain was reduced by the 
Irrigation treatments that increased the yield of the crop. Manure 
increased the percentage nitrogen in the grain , 
8. The phosphorus content of the grain was affected irregu-
larly by irrigation, but it was increased by manure. 'rhe calcium 
and magnesium content of the grain was not regularly influ-
enced by the treatments. 
9. It seems that under the conditions of the experiment, 20 
acre-inches is the best ~mount of water to use on corn. 
10. The application of as much as 5 tons to the acre of ma-
nure to corn each year is very profitable on Greenville soil. 
APPENDIX-DETAILEID DATA REGARDING THE CROP FOR EACH TREAT MENT DURING THE SIX YEARS OF 
THE EXPERIMENT. ~ 
'.rreatment. Yield of Eat· Com, bu pel' acre. Yield Shelled Corn, bu per acre. Yield of Cobs, lbs per a cre. ::0 
Manure Irrigation 1911 1912 1913 1914 1915 1916 Av. 1911 1912 1913 1914 1915 1916 Av. 1911 1912 1913 1914 1915 1916 Av. S 
None NOtl e 49.2 47.3 ' 68.1 48.6 41.7 56.4 51.9 43 .8 18.5 42.8 24.5 23 .5 28.8 30.3 933 519 648 700 519 908 704:> 
None 5 inches 62 .8 59 .8 73.3 55.6 50. 9 63.6 61.0 52.6 23 .6 42.6 27.8 27.6 35 .2 34.9 1245 622 622 648 519 908 761 ~ 
None 10 inches. 55.1 54.4 75.2 73.2 48.6 51.9 59.7 52.4 22.5 44.8 37.0 27.7 24.5 34.8 1037 596 674 700 648 778 739 , <5 
Non e 20 inches 63.2 69.9 78.5 70.0 57.4 66.8 67.6 59.6 25.2 50.1 34.7 31.9 32.3 39.0 1141 674 752 700 518 985 795 Z 
None 30 inches 67.5 64.8 66.6 64.4 51.9 63.4 63.1 51.5 23.4 41.4 30 .1 26.7 28.2 33.6 1348 622 596 596 518 933 769 
None 40 inches 87 .7 65.2 66.5 57.1 49.6 57.0 63.9 70.9 26.6 38.4 27.8 23.7 25.3 35.5 1893 622 622 596 518 830 847:> 
tons 
5 tons 
5 tons 
5 tons 
fi tons 
fi tons 
15 tons 
15 tons 
Ifi tons 
15 tons 
15 tons 
15 tons 
Average 6~:2 60.2 71.4 61.5 50.0 59.8 61.2 55 .1 23.3 43.4 30.3 26.8 29.1 34.7 1266 609 653 657 540 890 769 Z 
None 52.7 87 .8 93.9 70.8 58.8 75 .7 73.3 44.5 46.3 60'.6 41.7 35.7 48.2 46.2 908 959 882 908 648 1089 899 tj 
5 inches 62.q 93.1 105.0 95.9 ' 70.4 90.0 86.1 50.1 51.9 55 .1 55. 6 42.9 57.0 52.1 1167 1011 908 856 778 1219 990 ~ 
10 inches 69 .2 79.3 110. 9 74.3 80.1 84.1 83. 0 55.7 40.1 58.3 41.7 51.4 53.9 50.2 1141 985 959 778 778 1115 959:> 
20 inches 77 .8 82.3 108.5 83.8 . 89.8 84.2 87.7 64.7 44.2 67.4 50 .9 58.5 52.3 56.3 1634 933 ,1011 908 908 1219 1102 Z 
30 inches 82.8 93.5 99.8 88 .9 89.8 87.5 90.4 70.3 46.3 59.1 48.6 54.9 54.8 55.7 1478 1141 804 908 908 1219 1076 q 
40 in ch es 87.6 85 .1 102.8 84.7 66.2 76 .1 83.8 73 .7 43.3 64.5 48.6 36.4 43.9 51.8 1608 , 856 933 908 648 ' 1063 1003 ::0 
Average 72.1 86 FI 103.5 83.0 75.9 82.9 .84.0 59 .8 45.3 60.8 47 .9 46 .7 51.7 52.0 1322 981 916 877 778 1154 1005 Z 
None 57.7 91.7 101.1 86.4 . 48.2 70.6 75.9 47.3 52.3 67.8 50.9 27.2 44.5 48.3 1089 985 1089 959 519 985 938 Q 
5 inches 77.2 103.6 122.8 98.1 73.6 72.7 91.4 65.2 52.1 81.4 55.6 45.6 47.4 57.9 ]374 1063 1245 1167 778 1011 1106 
10 inches 84.6 79.6 121.9 108.3 75.5 85.4 92.5 75.2 38.9 78.3 60.2 43.8 56 .4 58.7 1478 830 1167 1037 778 1141 1072 m 
20 in ches 104.6 94.5 122.7 90.3 90.3 92.0 99 .1 91.4 48 .2 79.9 55 .6 55.1 56.5 64.4 1789 933 1296 959 · 908 1245 1188 ~ 
30 in ch es 104.2 103.2 103.9 90.9 81.5 90.6 95 .7 89.6 49.8 66.0 55.6 52 .2 54.5 61.3 1893 1089 1037 959 778 1115 1145 q 
40 in ches n .7 99 .8 117.6 72.5 71.3 89.6 90.0 76.8 48.4 76 .0 41.7 42.1 55.7 56.8 1711 1011 1063 778 778 1167 1085 8 
Average 86. 7 % .4 115.0 91.1 73.4 83.0 90.8 74. 2 48 .3 74.9 53.3 44.3 52. 5 57.9 1556 985 1150 971 , 756 1111 1089 trJ 
Grand average 74 .3 80.8 96.6 78.5 66.4 75.3 78.7 63.1 39.0 59 .7 43 .8 39.3 44 .4 48.2 1381 859 906 837 691 1052 904 m 
H 
I-< 
~ 
Treatment. Weight of Grain, Ibs. per bu. Weight of 100L! Kernels, grams. 
Manure IrrigatIOn HIll UJl2 l ~Jl;~ IlJ14 1:-n" 1~1ti AV. 1~ 1l 1n2 1n;1 1~I4 H)15 1~16 Av. 
None None 5~.0 56.8 57.4 49 . 4 05 . 4 214 126 255 ~5U 216 159 203 
None 5 inches 58.0 57.3 55.15 50 . 4 55.3 202 138 257 248 209 166 203 
None 10 inches 57. 0 57.5 55 . 5 46.3 54. 1 212 127 262 ' 251 211 151 202 
None 20 inches 58. 0 56.5 54.7 48.3 fi4 .4 217 133 263 238 188 167 201 
None 30 inches 58 .0 56.9 54.6 47.6 54 .3 223 136 252 233 192 163 200 
None 40 inches 58 .0 56.7 56 .4 49.4 55.1 191 13R 264 210 213 165 197 
Average 57.8 57 .0 55.7 4lL 6 04. ~ 210 133 259 2;18 205 162 201 
5 tons None 5\1. 0 58.5 09.5 5 1.~ 57.2 211 167 28G <l93 235 195 2;11 
5 tons 5 inches 59 .0 58.6 59.4 52 . 3 57 . 3 210 184 283 284 246 204 235 
5 tons 10 inches 59. 0 57 .1 59. 1 52. 1 56.8 210 145 231 281 260 198 22\1 
5 tons 20 inches 59.0 58 .2 58 6 50 . 5 56.6 223 158 290 289 252 185 233 
5 tons . 30 inches 60.0 58.8 58.7 51.2 57.2 225 159 283 280 248 189 232 
tons 40 inches 60.0 58.3 58 .1 52.1 57. ] 247 164 307 2115 241 183 238 
Average 59.3 58 . 3 58 . 9 51.7 57 . 0 221 163 289 285 247 192 233 
15 tons None 60 . 0 59.2 59 . 4 52.3 57.7 220 179 305 305 258 196 244 
15 tons 5 inches 59 . 0 58 .5 59 .8 52. 0 57.3 218 169 307 310 259 183 241 
15 ton s 10 inches 59 . 059.459.852.357.6 233 172 298 311 262 200 246 
15 tons 20 Inches 59.0 59.3 59.2 53.2 57 . 7 235 183 305 302 261 203 248 
15 tons 30 inches 59.0 59.1 59.6 53.1 57.7 238 177 303 305 270 210 251 
15 tons 40 inches 60 . 0 58.3 58.6 52.8 57.4 239 176 239 303 258 202 245 
Average 5lL3 59.0 59.4. 52.6 57.6 231 176 301 306 ?61 199 246 
Grand average 58. 8 58. I 58. 0 51. 0 56. 5 220 157 28.3 277 ')R8 l R4 ??7 
No. of Ears per Plat. 
1911 1912 1~1 ;1 1!H4 1 ~ 1 5 HIl6 Av. 
69 62 53 41 52 67 57 
79 73 54 46 58 67 63 
64 61 57 49 40 70 57 
61 81 59 49 54 77 64 
60 71 50 44 51 69 58 
89 68 . 47 40 49 66 60 
70 69 53 45 51 6!l 6U 
65 lS4 65 51 60 74 67 
68 81 71 66 67 87 73 
76 79 67 63 68 84 73 
83 84 68 57 71 90 76 
74 88 62 62 74 80 73 
79 88 68 57 70 80 74 
74 84 67 59 68 83 73 
64 91 75 . 67 64 71 72 
81 98 81 76 75 73 81 
72 79 87 68 81 85 79 
83 87 94 63 82 85 82 
80 90 87 62 66 83 73 
71 88 78 55 67 82 74 
75 89 84 65 73 80 78 
n 81 6R fi6 64 77 70 
~ 
.. 
td 
d 
~ 
~ 
t;J 
~ 
1-4 
Z 
Z 
9 
f-' 
01 
.. 
Treatment. No. Stalks per Plat. Height of'Stalks. in ches. Av. No. Leaves per StaJlc S3 
Manure IrrIgation l!!ll ll;1!;l l!:1H 1914 HJl5 l!:1l6 Av. 1911 1912 l!:1la 1914 1915 HJl6 Av. 1911 1912 1913. 1914 1915 HJl6 Av. ~ 
None None 75 03 45 34 49 06 02 61.3 65.4 70 . 3 70 . 6 56.6 71.2 65 . 9 9.5 10.4 ........ 10.4 8 . 6 9 . 6 9. 7 Q 
None 5 inches 85 63 48 33 52 5"8' 5765 . 567 . 570.4 74 .0 58 . 5 69 . 4 67.6 9 . 0 9.8 ........ 11.3 8.9 9.4 9.5 > 
None 10 inches 59 57 47 39 43 55 5068 .1 69.3 67.1 76.7 63.5 65.4 68.410.3 9 . 7 ........ 10.3 9 . 3 9.1 9.7 ~ 
None 20 inches 61 58 50 40 50 56 54 71.8 72.4 69.3 n.8 66.8 n.5 70.6 9.7 9.5 ........ 9.8 9.5 8.9 9.5 0 
Non e 30 in ches 55 65 42 36 46 54 50 76.4 70.4 65 . 6 n.8 65.8 69.5 69 . 9 10 . 2 9.8 ........ 10.0 8.9 8 . 6 9.5 Z 
None 40 inches 83 63 43 35 44 56 54 76.0 75 . 0 65.7 70.8 60.4 64.5 68.8. 10.4 9 . 1 ........ 9 . 4 9.0 8.6 9.3 > 
Average 70 62 46 36 47 56 53 69.9 70 .0 68 .1 72.6 61.9 68.6 68.5 9.9 9. 7 ........ -10.0 9 . 0 9 . 0 9.5 Z 
t:i 5 tons None 72 74 46 48 74 70 64 66.5 73.3 78 . 2 73 .1 58.8 66 . 5 69.4 10.3 10.~ .... .... 10.4 9.1 9.'7Tif.1 5 tons 5 inches 70 72 47 60 73 62 64 69.7 73.6 70. 5 76.1 63.6 78 . 2 71.9 10 .9 10.2 ......... 10.6 9.4 9.9 10.2 
5 tons 10 inches 75 80 54 58 69 62 6672.770.679.0 73.2 62.675 . 272.210.410 .1 ........ 10.7 9 . 8 9.8 10. 2 ~ 
> Z 
5 tons 20 inches 84 n 54 45 69 62 64 78.1 76 . 7 78.8 80.3 72.9 80 . 3 77.8 11.2 10.6 ........ 10.4 9.7 9 . 5 10.3 
" tons 30 in ches 79 72 46 46 69 63 63 79.6 79.5 81.1 8.2.0 74 . 3 74.7 78.5 10.1 10.4 ........ 11.2 9.8 9.0 10.1 
tons 40 inches 83 83 48 41 62 57 62 78 . 2 75 . 9 72.1 82.6 65.6 70.1 74 . 1 10.0 10.5 ........ 11.1 9.4 8.8 9.9 d 
~ Ave nl.!;; !:: 
15 tons ---None 
] fi tons 5 in ches 
15 tons 10 inches 
15 tons ?O in ch es 
15 tons 30 in ches 
15 tons 40 in ches 
Average 
Gra nd flverag-e 
77 -- ... ... ,. ~ -. 77 49 50 69 63 6474.174.976.077.9 66.374.274.010.510.5 ........ 10.7 9.5 9 . 410.1 
68 - 72 61 (;:3 74 II) (i9 6~!." ;2.7 ,~!.:l 69.0 56 .6 64.1 68.5-10 . 7 10.8 ........ 10.0 
74 78 64 59 77 72 n 74 . 3 73.7 80.6 74.261.469.672.310.810.9 ...... .. 10.7 
76 79 67 58 68 71 70 77.2 67.2 79.0 74.4 62.1 73.6 72.3 10.9 9.8 .. ...... 10.6 
84 77 66 49 77 68 70 82.7 74.8 75.8 80.0 68.1 76.2 76.3 10.9 10.1 .. ...... 9.8 
84 81 60 47 62 68 6782.071.781.6 80 . 8 n.5 75.0 77.4 10.3 10.5 .. ...... 9.9 
76 89 57 40 58 67 65 77.2 76.3 79.8 74.2 68.1 73.2 74 . 8 10 .2 10.3 ........ 9.5 
77 
75 72 
9.4 9 .7 10 .1 Z 
9.3 9.7 10.3 Q 
9.8 10.3 10.3 U1 
9.6 9.6 10.0 ~ 
9.5 9.4 9 . 9 d 
9.2 9.1 9.7 t:i 
n E n £i "1\ i\ ~ 
!l.!l U1 
...... 
..... 
t.:> 
c.n 
Treatment. Yield of Stalks, lbs. per acre. Yield of Leaves, Jbs. per acre. Yield of Husks, lbs. p er acre. 
Manure 1rrigation 1~11 In2 191i1 1914 1n5 Inti Av. 1 ~ 11 11!12 1~H 11!14 1n5 TYTIl Av. un1 HIU Ina 11!14 un5 I ns Av . 
~one None 1 2i1~ 1574 1lj2lj ilOOO 155ti 27ti1 191!iI 107ti IJ4 1:> 1S<l 1112 llilJ 1167 1017 775 1136 1348 2126 !J08 972 1211 
None 5 in ches 1478 1737 2178 29 04 1815 2528 2107 1097 ~7 4 972 ~366 1198 946 1076 840 14 52 1517 ·2901 1201 892 14 .) 7 
None 10 in ch es 1304 1667 2360 4084 1750 3197 2394 869 8\J4 959 1776 1068 14 34 1152 913 1302 16 35 3117 908 1473 15ii\j 
Kane 20 inches 1431 2800 2702 4169 25~1S 32J3 2809 1n7 1107 1024 1662 1263 1076 1242 878 1509 1965 2829 10G8 1211 1577 
'None 30 in ches 2134 2619 2165 4006 2507 3392 2804 1188 1058 876 1566 1037 1 2~(j 1170 1320 1742 1823 2959 1232 1382 174 ; 
None 40 in ches 3080 2580 2360 3604 2235 2995 2809 1408 ,:)85 869 1522 1198 1053 1172 1400 2002 1608 3143 1328 1169 17i:i 
t¢ 
C) 
Average 1778 2163 2265 3628 2065 3016 2486 11ul-! 9 J7 9:l;) 1501 1150 1162 1138 1021 1524 1658 2846 1107 1183 1556 to 
5 tons None 1698 3067 3474 5318 3500 3485 3424 1081 1750 1577 1719 1522 1960 1602 685 1 341 245.0 2339 648 926 1481 q 
5 tons 5 in ch es 1857 3156 3993 6394 3695 4398 3915 1312 1·126 165!; 221)2 1621 2212 1752 843 2191 2697 324 1 1426 910 188;) t:"i 
5 tons 10 in ches 2017 2834 5142 5645 3825 4027 3915 1400 1\;·17 19\,1 2175 1685 1789 1766 928 141)1 3280 3140 8,4 939 177 5 t:"i 
5 tons 20 in ch es 2549 4369 4623 5341 4245 5022 4358 15112 15ti·l 1~28 1761 1815 2297 1808 957 197 6 2904 30% 1491 1027 190~ i!;j 
5 tons 30 in ches 3080 4947 4105 6210 4667 5178 4698 1408 1745 1621 1932 1621 2085 1735 1068 2119 2943 3353 1296 980 1%3 1-3 
5 tons 40 in cehs 3288 4797, 4338 5357 3532 4382 4282 1.737 1711 1615 1823 1392 1973 170fJ 1107 2H2 2839 4597 1167 1068 2155 Z 
Average 2415 3862 4279 5711 3911 4415 4099 1420 1640 1700 1949 1609 2053 1729 931 1965 2852 3294 '1150 975 1861 
15 tons None 2214 4499 5310 5419 4213 3889 4258 1175 1706 2028 1986 2010 1781 1781 923 1971 2969 2678 1361 918 18()3 Z 
15 tons 5 inches 2328 4525 5951 7130 4732 4112 4796 1519 2160 2054 2538 2041 1823 2022 1172 ' 2360 3371 3848 1328 832 2152 0 
15 tons 10 in ches 2627 3928 4805 6674 4538 4465 4506 1527 2100 2074 2603 2074 1862 2040 1291 1595 3236 3394 1296 936 1951:s I-' 
15 tons 20 inches 4045 5904 5821 5398 5380 5562 5352 19J,) 2010 2126 1864 2398 2017 2056 1431 2624 3591 3181 1556 1429 2302 ~ 
15 tons 30 inches 4149 6957 5302 6018 4180 5953 5426 178l:! 2424 160:l 1771 1457 2137 1863 1737 2282 3246 3983 1068 1226 2257 
15 tons 40 inches 3840 6417 4999 4688 5056 5494 5082 11)59 2300 1569 1220 1556 2020 1722 1424 2360 3171 3589 1263 1379 219.8 
Average 3201 5371 5365 5888 4683 4913 4903 1598 2117 1909 1999 1923 1940 1914 1330 2198 3264 3446 1312 1120 2112 
Grand average 2464 3799 3970 5076 3553 4115 3829 1392 1561 151:J 1816 1561 1718 1594 1094 1896 2591 3195 1190 1093 1 84 ~ 
Treatment. Length of Ear, inches. Leng t h of L eaves. inches. Width of Leaves, inches. 1000-4 
Manure Irr igation 1911 19121n3 1914 1915' 1~6 _ AV~ 1~1 i91219131914 1915 1916Av. 1911 i912~13 1914 1915 1916 Av. ~ 
None N(;me 11 . 4 8 .9 ........ 8.2 5.0 6.9 8.120.418 . 621.1 21. '119 .1 20.920.3 3.1 3.1 2.4 2.5 2 . 4 2 . 5 2.7 0 None 5 ~nches 11 .0 7 . 7 .. .... ,. 8.3 5.0 7.1 7 . 8 19.3 18.0 20.4 20.3 18.0 20 . 2 19.4 2.9 2.9 2.4 2.6 2 . 4 2.4. 2.6 ~ 
None 10 Inches 10 . 9 8.·2 ........ 8.6 6.5 7 . 2 8 .320.119 . 020.3 21. 718.6 19 .719.9 2.9 3.0 2.7 2 . 6 2.7 2.5 2.7 f-3 
None 20 inches 10.5 7.9 ........ 8 .6 6.4 7.2 8.120.921.121.0 23 .7 20.021.4 21.3 3. 1 3 . 2 2.3 2.7 2.6 2 . 8 2. 8 1000-4 
None 30 inehes 12.1 9.3 ........ 8.6 6.0 7 .4 8.7 23.6 20.4 20 . 3 22.5 21.0 22 . 5 21. 7 3.3 3. 0 ' 2.5 2 . 6 2.8 2.9 2.9 0 
None 40 inches 10 . 6 8.8 ........ 8 . 3 6.6 7.0 8 . 323.722.220 . 7 23.5 19 .921.421.9 3.2 3.4 2 . 5 2 . 8 2.8 2,.8 2.9 Z 
Average 
5 tons .None 
5 tons 5 inches 
5 tons 10 inches 
. 5 tons 20 inches 
5 tons 30 inches 
5 tons 40 ,inches 
Average 
15 tons ~one 
15 tons 5 inches 
15 tons 10 in ches 
15 tons 20 in ches 
15 t ons 30 inches 
] 5 tons 40 in ch es 
Averag-e 
Gra nd -average 
~1~8..:£.::::~ .. ~.4 ~ 7 . 1 ~.2 21.3 19.9 20~.2 19.4 21.0 ~0.7 ~ .~ .~ 2 . 5 2.6 2.6 2:7"2 . 8 ~ 
8.1 7.9 .. .. .... 8.6 5.2 6.8 7.3 21. 3 20.0 22.2 22.1 20.3 22.6 21. 4 3.0 3.3 2.9 2 . 6 2: 8 2 .7 2.9 Z 
9.6 · 8.4 ....... . 9.0 5.7 7.1 8.021.221.320.7 24 .019.722.821.6 3 . 2 3 .3 2.8 2.8 2.7 2.7 2 . 9 tj 
9.2 8.2 ..... ... 8.7 5.7 7.1 7.821.719.0 24 .0 22.919.922 . 221.6 3.0 2.6 3 . 0 2.7 2 . 7 2 . 9 2.8 E5:: 
8. 4 7. 9 ........ 9.2 6.2 7.3 7 . 8 21. 9 22 .1 22.6 23.3 21. 7 23 . 8 22 . 6 3.4 3.2 2.6 2.6 3.0 2.9 2.9 
10.9 8.2 ..... ... 8.7 6.2 6.9 8.2 23.4 21.5 22.5 22 .4 20 . 3 23 . 3 22.2 3.3 3 . 2 2. 8 2.9 2.7 2 . 9 2.9 ~ 
9.8 8.7 ........ 9.2 3.4 7.0 8.023.021.522.0 24.018.9 23.422 .1 3.2 3.1 2.7 2.8 2.6 2.9 2 . 9 Z 
. ----- .,-- - - , -- - -- q ~'~_" " :':" 8.~ 5 .7 7.0 _7. 8 22. 1 20 . 9 ~~ 3 .2~20 .1~0 21.9 3 . 2 3. 1 2.8 2.7 2.8_ 2 .. ~.9 . ::o 
8.7 8.8 · ........ 8.5 4.6 6.6 7.421.919.323.0 22 . 920 .722.721.8 3. 2 3.3 3 . 0 2 . 7 2.9 2.9 3.0 1000-4 
10 .3 8.8 ........ 8.5 5.6 6.9 8 . 0 22.7 20.0 23.5 20.8 21. 3 22 . 9 21. 9 3.2 3.4 2.8 2.6 2.7 2.8 2.9 Z 
10. 2 7.5 .. ...... 8.4 5 .3 7.0 7.722.520.623.523.320.222.322.1 3.4 3 . 5 3.1 2.9 3.0 2.8 3 .1 0 
11.0 7.4 .... .. .. 8.6 5.7 6.9 7. 923 .122'.321.8 23.020.424 . 322.5 3 . 4 3.6 2 .8 2.8 2.8 3 .1 3.1 rn. 
9.7 8.7 ........ 8.5 · 5.8 6.9 7 .924.023.2 21.6 24.7 19.924.2 22.9 3 . 3 3.5 3.0 2.8 2.7 3.0 3.1 f-3 
9.3 8.2 .... .... 8.4 5.5 6.9 7.7 23.2 22.2 24.9 22 .7 1 q. 8 23.1 22 .7 3.1 3.3 3 .0 2 . 6 3.0 g . 0 3 . 0 q 
!UJ ~ .... :-: .. 8.5 5~6.9 7.8 22.9 21.3 23.4 2? ~ 20.4 23.3 22.3 3:3 3.4 ~7 2.9 2 . 9 3.0 tj 
10 . 1 8 . 3 ........ 8.6 5. 7 7.0 7.9 22.""120.722.0 22. 7 2 0~22 .4 21.7 3 . 2 3.2 2--:727[ 2. 7 2~8 2.!) t;j 
rn 
1000-4 
1000-4 
t..:l 
-::J 
Treatment No. of Branches per '.rassel. Pct. Nitrogen (N) in Kernels. Pct. P 20 5 in .Kernels. 
Man u re Irrigation l':Jll 1~12 1:113 1~14 1~15 1:116. A v. 1911 1912 1 113 1~14 1n5 A-v.- HJli1n~ 1~13 1n4 l~ID AV. 
None--None 1<l.7U . 1"UW 14.7~ 15.UO 13.4~ 16.ti7 14.41) 1.84~ 1.9n 1./)13 ~.07::. ~~!i0 1.923 .76 1.06 1.6a~3 ~ .~u 
Kone 5 in ches 16.9812 . 10 13.4514.7013.8716.0614.53 1.713 1.9281.8252.0801.8551.881 .71 .89 . 971.05 . 95 . 91 
None 10 inches 13. 23 12.60 13. 44 16.30 14.60 14.64 14.14 1.875 1. 970 1. 915 1.933 1.800 1.899 .85 .83 .98 .84 .78 .86 
N 
00 
1; .... 1 
None 20 inches 14.50 13.80 13.63 15 . 10 14.48 15. 36 14 . 48 1.750 2.058 1.855 1.958 1. 885 1.901 .89 .85 . 89 . 97 . 85 . 89 to 
None 30 in ches 14.5514.0013.5316.9014..0714.8014.64 1. 8431.9731.828 2.05Q 1. 845 1.909 .68 . 84 . 931.02 .86 . 87 d 
None 40 in c hes 17.8S 12.50 13.03 15.80 15.70 15.06 15.00 1.!H3 1.943 1. 865 2 .103 1. 895 1.94'4 .77 . 81 .90 l.04 . 84 . 87 t-t 
- A.Verage 16.27 12.87 13 . 65 15.63 14.36 15.43 14 . 54 1.825 1.978 1.850 2.035 1. 860 1 ~910 .78 . 88---:95 .96 ~8 
5 tons None 17 . 78 15.90 18 .31 19.70 15. 85' 23.53 18.51- 1.848 1.~68 1.~23T068 1.870 1.935 .93 . 89 . 89 
5 tons 5 inches 17.55 15.50 18.60 18.30 14.96 24.53 18.24 1.753 1.995 1. 873 2 .060 1.910 1.918 .93 .90 1.03 
.87 .79 . 87 
.92 .87 . 93 
5 tops 10 inches 16 . 4015.7018.55 19 .10 18. 18 23 . 8~ 18.6·1 1. 843 l.918 1.900 2.026 1.905 1.918 .84 . 90 .95 
5 tons 20 in ches 17. 85 14.0019.13 16.50 16.52 23.17 17. 86 1. 760 1. 950 1.893 1.994 1. 890 1 . 897 .. v .vv .vv 
.96 . 86 . !lO 
'7~ QQ aa 
.98 . 86 . 89 
5 tons 30 inc hes 16.6014. 5018 . 6718.5018.0121.33 17.94 1.8301.8981.958 2 .0301. 865 l.916 .79 . 96 1. 06 . 93 . 92 . 93 
~ tons 40 inches 17.60 13.70 18.47 18.10 17 . 59 20 . 93 17.73 1.865 1.870 1.917 2 . 050 1 . 890 1.918 .83 . 99 1.05 . 96 .91 . 95 
Average 
15 tons N on 
15 tons 5 in ches 
15 tons 10 in ches 
1~ tons 20 in ches 
] ~ tons 30 inches 
1~ tons 40 in ch es 
17.3014.8818.6217.3716.85 23.07 18.1~ 1. 8171. 933 1.Hll2.038 1. 888 1.917 . 05 .~u J..uu . 94' .87 .91 
16 . 85 15.00 20.77 20.10 17.08 23.49 18 . &! 1.918 1. 950 2 . 033 2.018 2.000 1.984 .77 1·-.~0-:::-0 .-;:8=-7 .-=8 ""'2 --::1-. -=0 -:-2 .~90 ~ 
18 . 45 16.20 20.12 21. 80 15 .94 25.48 19.67 l. 833 1. 938 1. 933 2.118 1. 980 1. 960 .83 1. 03 .97 . 103 1.16 1. 00 
19.93 16.9020.58 19. 1017 . 00 23 .1119.44 1. 778 1. 9031.983 2.0201.9601.929 .79 .. 99 1.001.021.97 . 97 
20.28 15.70 1S .77 20.10 17.08 21.9818 . 99 1.798 1.9502.035 2 .0051.8751.933 .71 . 951.01 .981.03 .9 4 
18.58 16.20 20 . 41 18.70 17 . 43 22.37 18.25 1. 913 1.980 1.945 2 .013 1.850 1.940 .87 1.10 1.15 1.00 1.09 1.04 
18.53 16.70 20.66 18.30 16.97 20.88 18 . 67 1.918 1.930 2.015 2.043 1.935 1.968 .82 1.19 1.02 1.09 1. 06 1.04 
lR.77 16.12 20.22 U) . 68 16.92 22 . 88 19.10 1.8601.9421.991 2.036 1.933 1.952 . 801.041.00 .99 1. 07 . 98 
17.12 14.62 17. 50 17.89 16-:04 20.41 17-:27 1.8341. 9511.917 2.0361.8941.926 . 81 ~98 . 96 . 93 . 93 
IRRIGATION AND MANURING STUDIES II 29 
Treatment. Pct. Calcium·· In Kernels. Pct. Magnesium· in Kernels. 
Manure Irrigation 1911 1912 1913 1914 1915 Av. 1911 1912 1913 1914 1915 Av. 
None None .015 .020 .013 .031 .012 .018 . 21 .29 .32 .43 .27 .30 
None 5 inches .012 .020 .013 .034 .014 .019 .21 .27 .25 .42 .28 .2' 
None 10 inches .013 .012 .014 .029 .012 .016 .25 .19 .34 .36 .27 .28 
None 20 inches .012 .016 .016 .023 .012 .016 .28 .22 .31 .41 .30 .30 
None 30 inches .013 .015 .013 .038 .013 .018 .29 .20 .35 .44 .28 .31 
None 40 inches .012 .015 .013 .031 .014 .017 .2'6 .19 .36 .43 .31 .11 
Average .013 .016 .014 .031 .013 .017 .25 .23 .32 .42 .29 .30 
5 tons None .010 .013 .014 .022 .017 .015 .31 .42 .27 .38 . 26 .33 
5 t ons 5 inches .011 .012 .015 .017 .017 .014 .24 .41 .27 .39 .24 .31 
5 tons 10 inches .010 . 012 .015 .016 .015 .014 .29 .41 .29 .38 .23 .32 
5 tons 20 inches .011 .013 .015 .015 .015 .014 .26 .43 .30 .35 .24 .32 
5 tons 30 inches .011 .011 .019 .021 .018 .016 .26 .35 .28 .39 .25 .31 
5 tons 40 inches .011 .009 .020 .020 .018 .01& .29 . .34 .26 .39 .28 .31 
Average .011 .012 .016 .019 .017 .015 .28 .39 .28 .38 .25 .32 
15 tons None .013 .029 .014 .022 .010 .018 .22 .36 .29 .35 .31 .31 
Hi tons 5 inches .011 .027 .015 .031 .012 .019 .25 .30 .29 .36 .29 .30 
15 tons 10 inches .010 .021 .016 . 027 .011 .017 .23 .33 .25 .32 .28 .28 
15 tons 20 inches .012 .020 .015 .025 .014 .017 .23 .36 .22 .31 .28 .28 
15 tons 30 inches .011 .019 .018 .023 .014 .017 .22 .36 .23 .3.2 .28 .28 
15 tons 40 inches .010 .015 .018 .018 .010 .014 .24 .38 .20 .34 .24 .28 
Average .011 .022 .016 .024 .012 .017 .23 .35 .25 .33 .28 .29 
Grand average .012 .017 .015 .025 .014 .016 .25 .32 .28 .38 .27 .30 
·MgO. ··CaO. 
(College Series-No. 39). 
